=

AD-A138 745

UNCLASSIFIED

DEPENDENCE OF HYDROMAGNETIC ENERGY SPECTRA ON
INTERPLANETARY PARAMETERS(U) NEW YORK CITY TECHNICAL
COLL BROOKLYN A WOLFE ET AL. NOV B3 AFOSR-TR-84-0123
AFOSR-78-3707 F/G 121

END
“ are
FilhED

4 84

oTic

—_—

1/

NL




flL2 E
L ="

= 1.8
1L2s s, e

‘-

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963. 4




vy

e oYW an e
.

SECURITY CLASSIFICAT on Date Entered)

READ INSTRUCTIONS

1. REPORYT NUMBER 2. GOVT ACCESEION N[ 3. RECIPIENT'S CATALOG NUMBE
AFOSR'TR- 54"‘0123 ) A3 E ) /{2/)
A. TITLE (and Subtitle) 5. TYPE OF REPORT & PERlO@
Dependence of Hydromagnetic Energy Spectra on g}?7;8pr8;§0/83
Interp]anetar‘y parameters 6. PERFORMING ORG. REPORT NUMBER
7. AUTHOR(S, . B. CONTRACT OR GRANT NUMBER(S)
A. WOlfe, L. J. Lanzerotti, C. G. Maclennan,
L. V. Medford, A. Meloni, T. J. Rosenberg, RAFOSR-78-3907

J. Bamber, D. Venkatesan (see "E").

. PERFORMING ORGANIZATION NAME AND ADDRESS
AREA & WORK UNIT NUMBERS

10. PROGRAM ELEMENT, PRQJECT, TASK

New York City Technical College of CUNY
300 Jay Stregt S 2311/A /03 F
Brooklyn, New York 11201

CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

ﬂﬂsn/tVP _11/83
80”0.09 ﬂFB/ e 20335 3. NUMBER OF PAGES
15. SECURITY CLASS. (of this report)

14.

MONITORING AGENCY NAME & ADDRESS(If different rom Lonuuiing Office)
s i

URGLASUIHIED

Uik uil

15a. DECLASSIFICATION/ DOWNGRADING
SCHEDULE

ADAT 38745

- DISTRIBUTION STATEMENT (of this Report)

. © ‘o puslicreleasey
distribution unlimited,

DISTRIBUTION ST, SENT (of 1+ abatract entered in Block 20, if different from Report)

wre N

-

 OMART7 984

SUPPLEMENTARY  TES ’ z (/ .. 59

19.

KEY WORODS (Continue on reverse side if necessary and identify by block number)

Hydromagnetic waves
Magnetospheric physics

20.

-
Q.

j-—

()

(W]

E 12 Ground-based magnetometer data, recorded at ATA&T Bell Laboratories' stations
E

ABSTRACT (Continue on reverse side Il neceasary and identify by dlock number)

located at low to mid-latitudes (L=2-4) and AFGL stations (L=2-3), have

been analyzed to sgarch for associations between dayside Pc3-5 pulsations
(15-240 sezond periods) and solar wind parameters measured by instrumentation |
on board the IMPJ spacecraft. The statistical analysis techniques used in ;
the work (power spectral analysis, correlation analysis, multiple linear '
regression methods) have led to the discovery and quantification of «——-—i) A

DD , 5%, 1473 0CLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Dars Entered)

84 05 vy 143&




FECURITY CLASSIFICATION OF THIS wa

AFOSR-TR- 84-0123

)rﬁlationships between hydromagnetic waves in the magnetosphere as

manifested by magnetic pulsations and interplanetary parameters.
Multiple linear regression (MLR) analyses showed that the most important
interplanetary parameter controlling ground hourly magnetic energy (in
the period range 60-240 seconds) was the solar wind speed. MLR analyses
further showed that hourly magnetic energy in the 15-60 second period
range was also controlled by Eng_sglar wind speed but more so by the
interplanetary magnetic field”(IMF) direction., The velocity dependence
supports the idea of wave production at the madpetopause via the Kelvin-
Helmholtz instability. These waves are later oBserved as magnetic
pulsations on the ground. The IMF direction depepdence supports the idea
that waves produced at or near the Earth's bow shogk are later observed
on the ground as magnetic pulsations in the shortest period bands (15-60
secondsg. This last conclusion is also supported by the results of the
dynamic power spectral analyses that showed interplanetary compressional
wave power (Pc3) transmitted to the ground prior to 10¢al noon.
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§' B. Research Objectives

1. Study correlations between ground-based magnetic pulsations in
three period bands observed during local daytime and nighttime at
Pittsburg, N.H. and interplanetary magnetic field and plasma
during 28 days in 1975 (July 14-21, July 27 - August 2, August 7-
12 and August 20-26).

2. Study correlations between ground-based magnetic pulsations in
three period bands observed during local daytime with the AT&T
Bell Labs north-south chain of stations (Girardville, Lac Rebours,
Pittsburg, Durham and Siple) and with the AFGL east-west network

; (Sudbury, Mt. Clemens, Camp Douglas, Rapid City, Newport, Tampa

§ and Lompoc) and interplanetary magnetic field and plasma during

; September 23-29, 1977.

3. Use of power spectra of geomagnetic field fluctuations to estimate
the radial diffusion of energetic particles in the earth’s
magnetosphere. -

4. Study correlations between the interplanetary quantity <, devised
by Akasofu, and the AE index during five substorms (November 3-10,
1973, January 22-29, 1974, April 16-23, 1974, June T7-14, 1974 and
July 3-10, 1974) using multiple linear regression methods.

S. Study correlations between ground-based magnetic pulsations in
four period bands (Pc3-5 range) observed during local daytime at
AT&T Bell Laboratories portable magnetometer stations near L=2 and
interplanetary magnetic field and plasma during the interval
January 27-30, 1979.

6. Study correlations between ground-based magnetic pulsations in
four period bands (Pc3-5 range) observed during local daytime at
AFGL magnetometer stations near L=2 and L=3 and interplanetary
magnetic field and plasma during the interval January 27-~30, 1979
in order to compare and contrast the results from AFGL data to the
AT&T Bell Laboratories data.

7. Use of multiple linear regression methods to select the most
important interplanetary parameters affecting observed ground
magnetic activity.

8. Use of dynamic power spectral analyses of the high time resolution
interplanetary magnetic field to compare with ground spectra.

P

C. Status of the Research

1. The results of the statistical analyses performed on the above
data sets have led to new and more quantitative relationships
between magnetic pulsations and solar wind parameters. 1In
particular, magnetic pulsation energy (observed at mid-latitude on
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the dayside) in the period range from 30-240 seconds has been

related to solar wind speed and kinetic energy flux density.

Shorter period magnetic pulsation energy (observed at low and

mid-latitude) in the range from 15-60 seconds has been related

moreso to the direction of the interplanetary magnetic field.

Dynamic power spectral analyses have been performed on geomagnetic

data and interplanetary magnetic field data recorded on January

28, 1979. These analyses revealed sudden rises in Pc3 wave power

in both the H and D components of magnetic field observed at low

and mid-latitude stations during local daytime hours. Similar

rises were calculated to occur simultaneously for interplanetary

compressional Pc3 wave power from dynamic power spectral analyses P
of the high time resolution (1.28 second) IMF data. These

results, calculated for different period bands within the Pc3-5

range obtained over a latitudinal extent (L=1.8-4.4) and occurring

during a wide range of interplanetary conditions, have clarified

the external sources and transmission processes responsible for b
dayside magnetic pulsation energy.

Estimates of the radial diffusion coefficient of energetic
particles in the magnetosphere have been calculated using power
spectra from magnetic field data recorded on August 13, 1974 at
Siple, Antarctica; Lac Rebours, Quebec and Pittsburg, N.H.

Five magnetospheric substorms have been investigated to search for
quantities in the interplanetary medium which control the auroral
electrojet AE index. Akasofu and his co-workers have previously
reported a high correlation between AE and the interplanetary
quantity < using hourly averages of the data. Our results have
yielded improved correlations using the laegarithm of & and using a
one hour time delay for AE with the respect & the interplanetary
data. We have also found higher correlations for AE with the
electric field given by VB  than with &. Similar results were
obtained by analyses of thg 28 days during July and August 1975
which was considered to be a time of medium geomagnetic
disturbance.
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1. Attended the Air Force Geophysical Laboratories geomagnetic field
workshop to discuss magnetic pulsations on a global basis, April
6-7, 1979. This initial visit to AFGL gave me an opportunity to




familiarize myself with the AFGL magnetometer network and to
discuss my current and planned research goals including analysis
of magnetometer data from the AFGL east-west chain.

Visited the Air Force Geophysical Laboratories to work on magnetic
pulsations research, July 1-2, 1980. I obtained magnetometer data
time plots from all available stations in the AFGL network which
recorded data for the five time intervals under consideration.

Visited the Air Force Geophysical Laboratories to work on magnetic
pulsations research, September 3, 1981. I obtained magnetometer
data time plots from all available stations in the AFGL network
which recorded data for the time intervals Jan. 25-30 and Feb. 6-

10, 1979.




